Outbreaks of cercarial dermatitis which occurred in recreational lakes in the Netherlands were studied and a method for direct rapid detection of the parasite Trichobilharzia in water samples was developed. A standardized questionnaire with questions on health complaints and exposure was distributed to individuals who developed symptoms of cercarial dermatitis after visiting fresh water lakes. Snails from the suspected lakes were examined for the presence of Trichobilharzia by microscopy and PCR. Water samples were concentrated by filtration and examined by PCR.
INTRODUCTION
Recreational or occupational exposure to microbiologically contaminated surface water may have adverse health effects. To protect public health, the European Bathing Water Directive 76/160/EEG (Anonymous 1976) has been operational since 1976. According to this Directive, member states of the European Union have to test water quality at their official bathing sites for compliance with imperative values for total and faecal coliforms. However, several epidemiological studies (Kay et al. 1994; Van Asperen et al. 1998; Wiedenmann et al. 2006 ) have shown that these faecal indicator parameters do not optimally reflect the presence of faecal contamination of human or animal origin and that current guideline values for these parameters do not sufficiently protect public health.
Responding to these new findings, the European Committee intestinal enterococci, which display a much better relation between faecal contamination and negative health effects in bathers, however, will not protect bathers from illness caused by micro-organisms of non-faecal origin including pathogens causing eye, ear or skin conditions. In 2003 and 2004 about 40% of the reported incidents of water related health complaints in the Netherlands were skin conditions, presumably due to schistosomes or toxic cyanobacteria (Schets & de Roda Husman 2005a, b) . In 2005, 59% of the reported outbreaks were incidents of skin complaints; 55% of these outbreaks patients had symptoms of swimmers' itch (Schets & de Roda Husman 2007) .
Swimmers' itch or cercarial dermatitis is the result of the penetration of the human skin by cercariae of nonhuman schistosomes. Cercarial dermatitis is considered an emerging disease in Europe (De Gentille et al. 1996) . Due to high eutrophication of the water and colonization of water bodies by susceptible snails and nesting ducks the number of outbreaks of cercarial dermatitis has increased (De Gentille et al. 1996) 
METHODS

Site description recreational lake the Wed
The Wed is a dune lake located in the Kennemer dunes along the North-Holland coast. It is a former sand reclamation originating from the 1950s. The lake covers about 30,000 m 2 ; the average water depth is 3-4 m, with a maximum of 9 m. Green algae (Characeae) are present in the water and mallards (Anas platyrhynchos) and European herring gulls (Larus argentatus) are regular visitors of the lake. During the summer months, children participating in holiday camps spend several days together playing in the dunes and swimming in the Wed or one of the other dune lakes nearby. The Wed has a history of swimmers' itch.
Site description recreational lake the IJzeren Man
The IJzeren Man is a recreational lake within the city boundaries of Eindhoven. The isolated lake is a former sand reclamation originating from the 1930s. It covers about 40,000 m 2 and has a maximum water depth of 3-4 m.
Heavy growth of waterweed (Elodea canadensis), particularly in the deeper parts of the lake, has been reported.
Before the start of the bathing season, the waterweed is mechanically removed, but the plants rapidly grow to their original size. Mallards (Anas platyrhynchos), great crested grebes (Podiceps cristatus) and cormorants (Phalacrocorax carbo) colonize the lake. The IJzeren Man is used for both swimming and other recreational activities such as sailing, windsurfing, rowing and cycling by pedal boat. The IJzeren Man has a history of swimmers' itch.
Outbreak report the Wed 2004. Due to logistical problems, the forms could not be distributed to all people visiting the IJzeren Man, but only ten cases who consulted a general practitioner could be asked to complete the form.
Environmental investigation
Both the Wed and the IJzeren Man are official European bathing sites at which water quality was tested at a twoweekly interval. The water was examined for the presence of 
RESULTS AND DISCUSSION
Epidemiological investigation
Fifty-one (25.5%) of the forms which were distributed to visitors of the Wed were returned. The respondents were (parents of) children from three months to 13 years of age, 25 girls and 26 boys (Figure 1 ). Twenty-seven (53%) of the respondents (16 girls, 11 boys) reported adverse health effects after swimming in the Wed. Ninety -six percent of the children with health complaints reported skin conditions which comprised skin eruptions as a single symptom or in combination with itching or red macula (Table 1) On average, children with skin complaints had contact with the water on 3.6 days of the 5 -day study period, whereas children without complaints had water contact on 3.2 days of these 5 days (Table 2 ). In general, children with symptoms spent more time in the water on the days of exposure than children without complaints. Both groups almost equally used the deep and the shallow part of the lake for their recreational activities ( Table 2) .
Seven of the ten forms which were sent to cases from the IJzeren Man were returned. Six of seven persons boys with complaints; boys without complaints; girls with complaints; girls without complaints. Niewiadomska et al. 1997; Loy & Haas 2001) . In a pond (Loy & Haas 2001) .
Two Lymnaea stagnalis snails with shells of approximately 35 mm high were collected from the Wed in 2005.
One snail appeared dead, the other shed large numbers of
Trichobilharzia cercariae as was confirmed by microscopy.
PCR detection of the ToSau3A repeat confirmed the presence of Trichobilharzia in the snail and in the water sampled from the lake at the beach with onshore wind; the sample taken at the beach with offshore wind was negative. szidati, suggesting that these Trichobilharzia species may be identical.
We demonstrated that direct detection of Trichobil- A novel method for direct detection of Trichobilharzia,
which includes concentration of a water sample by filtration and detection of the parasite by PCR proved a valuable and simple tool for confirmation of presumptive outbreaks, particularly when snails could not be found in
